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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a battery with structure of 



a number of leads in which a plurality of collecting lead parts are 
easily connected to an electric conduction member. 
SOLUTION: A spiral electrode 3 is formed by piling up a belt-like 
positive electrode plate to which a positive electrode active material 
adheres, a separator, a belt-like negative electrode plate to which a 
negative electrode active material adheres and a separator and 
spirally winding it around a core rod 2 made of an insulating material. 
A plurality of collecting lead parts 6 projecting on the upper side are 
integrally provided in the positive electrode plate, and a plurality of 
collecting lead parts 7 projecting on the lower side are similarly 
provided in the negative electrode plate. An insulating plate 8 is 
provided in the upper end surface of the spiral electrode 3, and the 
round hole of the tip of the collecting lead parts 6 led out through a 
slit is fitted into the upper end of the core rod 2. An electric 
conduction member 10 is fitted into and fixed to the upper end part 
of the core rod 2 by fastening a nut member II. Also, on the lower 
end surface side of the spiral electrode 3, an insulating plate 9 is 
provided, and similarly the collecting lead parts 7 are fixed and 
connected. 
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[Claim(s)] 

[Claim l] It has the spiral-like electrode which wound the band-like electrode plate 
which put the forward or negative active material on the front face so that the shape of 
a cylinder might be made through a separator. While preparing intermittently two or 
more current collection lead sections which project in the shaft orientations of said 
spiral-like electrode from the edge section prolonged to said band-like electrode plate at 
the longitudinal direction as collects a current from the multipoint of the spiral-like 
electrode The cell which the mandril which has the insulation arranged at the core of 
said spiral-like electrode is set as said thing [ fixing two or more current collection lead 
sections of a book to a stop condition, and having made it connect with the conductive 
member for external connection in the axial part ]. 

[Claim 2] The cell according to claim 1 by which the insulating plate which has the slit 
by which the current collection lead section is inserted in the end-face part of a 
spiral-like electrode is characterized by being prepared in the penetration condition of a 
mandril. 

[Claim 3] The slit of an insulating plate is a cell according to claim 2 characterized by 
forming plurality while making the shape of radii. 

[Claim 4] The slit of an insulating plate is a cell according to claim 2 characterized by 
being formed in the shape of a spiral. 

[Claim 5] The current collection lead section is a cell according to claim 1 to 4 
characterized by being formed in one at the electrode plate. 

[Claim 6] The cell according to claim 5 characterized by constituting the part which 
stands in a row in the current collection lead section from an electrode plate so that the 
shape of a curve may be made. 

[Claim 7] The wire extension dimension of the current collection lead section is a cell 
according to claim i to 6 characterized by being constituted so greatly [ it is so small 
that it is located in the winding core side of a spiral-like electrode, and ] that it being 
located in a winding periphery side. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cell equipped with the spiral-like 
electrode which wound the band- like electrode plate so that the shape of a cylinder 
might be made through a separator. 
[0002] 

[Problem(s) to be Solved by the Invention] In recent years, the needs of 
large-capacity-izing of the cell used as the power* source and the formation of a high 
energy consistency have been increasing quickly with the spread of portable electrical 
machinery and apparatus, such as a cellular phone, and a pocket video camera, a 
notebook computer. The success or failure of the formation of a high energy consistency 
in a cell have started how the configuration which can take a large plate area, and 
structure are acquired in the limited volume, and the so-called rolling-up mold 
structure with a spiral-like electrode is adopted as many cells as the example of 
representation. 

[0003] The spiral-like electrode of the cell of this kind of rolling-up mold is 
manufactured by applying the forward and negative active material which generates a 
current, manufacturing a forward and negative electrode plate, respectively, piling 
them up through a separator, and winding around the front face of a band* like metallic 
thin plate with high conductivity, such as copper called a charge collector and aluminum, 
(or foil) in the shape of a spiral by the cell reaction. On the other hand, in order [ that ] 
to attain large capacity-ization in the cell of this kind of rolling-up mold, the a large 
number book lead structure which derived the lead from the multipoint of the 
longitudinal direction of each electrode plate for the purpose of large-capacity-izing of a 
current path and the reduction in resistance so that a heavy load and a high current 
could be borne is considered. In this case, each lead is packed into one inside a cell, and 
is connected to the electrode terminal of the container exterior through a conductive 
member. 

[0004] However, with the above-mentioned a large number book lead structure, the lead 
of two or more had to be packed in the narrow space where the interior of a cell was 
restricted, it had to connect with the conductive member, and the activity also had a 
possibility that an antipole might be contacted according to the sag of a lead etc., and an 
internal short circuit might occur with remarkable difficulty. 

[0005] Then, as an approach of solving the trouble, the junction plate made from nickel 
is formed in the end face of a spiral-like electrode through an electric insulating plate, 
and the technique which welds the lead of two or more drawn through the circular slit 



formed in the electric insulating plate and the junction plate to the top face of the 
junction plate is shown in JP,57-1402,Y. According to this, a possibility that each lead 
can be easily welded to a junction plate, and an internal short circuit may occur with an 
electric insulating plate is also lost. However, with this technique, in order to weld near 
the end face of a spiral-like electrode, the electric insulating plate melted with the heat 
in that case, and there was nonconformity which that heat is transmitted 
[ nonconformity ] in a lead and damages a separator. 

[0006] in addition - damaging a separator in the welded section, since thickness 
becomes an ununiformity although said lead is generally formed in an electrode plate 
(charge collector) by welding **** - a part - a current - concentrating - an abnormality 
deposit of an active material - happening -- simplistic - there was also a possibility of 
resulting. Especially in the thing which used the lithium metal for the negative 
electrode, a needlelike sludge called a dendrite arose by current concentration, and 
there was also a situation from which this causes cycle degradation and an internal 
short circuit. 

[0007] This invention was made in view of the above-mentioned situation, and the 
object is equipped with the so-called a large number book lead structure, and is to offer 
the cell which makes it possible to connect easily two or more current collection lead 
sections to the conductive member for external connection, without using welding. 
[0008] 

[Means for Solving the Problem] The cell of claim 1 of this invention is equipped with 
the spiral-like electrode which wound the band-like electrode plate which put the 
forward or negative active material on the front face so that the shape of a cylinder 
might be made through a separator. While preparing intermittently two or more current 
collection lead sections which project in the shaft orientations of said spiral-like 
electrode from the edge section which is one of those it was made to collect a current 
from the multipoint of the spiral-like electrode, and is prolonged to said band-like 
electrode plate at the longitudinal direction On the mandril which has the insulation 
arranged at the core of said spiral-like electrode, it has the description at said 
configuration which fixes two or more current collection lead sections of a book to a stop 
condition, and was connected to the conductive member for external connection in the 
axial part. 

[0009] In this case, it is effective if the insulating plate which has the slit by which the 
current collection lead section is inserted in the end-face part of a spiral-like electrode is 
prepared in the penetration condition of a mandril (invention of claim 2). Plurality may 
be formed in the shape of radii (invention of claim 3), or you may make it form the slit of 



an insulating plate in the shape of a spiral at this time (invention of claim 4). 
[0010] And it is more effective, if the current collection lead section can be formed in an 
electrode plate at one (invention of claim 5), and the part which stands in a row in the 
current collection lead section from an electrode plate is constituted at this time so that 
the shape of a curve may be made (invention of claim 6). Furthermore, the wire 
extension dimension of the current collection lead section can also be constituted so 
greatly [ it is so small that it is located in the winding core side of a spiral-like electrode, 
and ] that it is located in a winding periphery side (invention of claim 7). 
[0011] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained, 
referring to drawing 1 thru/or drawing 4 . Drawing 1 shows the internal configuration of 
the cell 1 concerning this example. Here, in the case which is not illustrated where the 
shape of a cylinder is made, as shown also in drawing 2 , around the mandril 2, this cell 
1 has the spiral-like electrode (rolling-up electrode) 3 wound in the shape of a cylinder, 
and is constituted. Moreover, although this does not carry out a graphic display, either, 
the forward and negative electrode terminal is prepared in said case. 
[0012] From insulating materials, such as plastics, such as polypropylene, and ceramics, 
said mandril 2 is constituted in the shape of [ in the air ] the round bar, and is formed in 
die length to which vertical both ends project from said spiral-like electrode 3. Moreover, 
let the vertical both ends of this mandril 2 be male screw section 2a in which the male 
screw was formed, and 2b while they are formed in mist or small diameter from the part 
which winds the spiral-like electrode 3, respectively. 

[0013] Said spiral-like electrode 3 winds the positive -electrode electrode plate 4 (refer to 
drawing 3 ), a separator, a negative -electrode electrode plate, and a separator (after 3 
person is not shown) around the perimeter of superposition and said mandril 2 in the 
shape of a spiral, and is constituted. Among these, as shown in drawing 3 , the 
positive -electrode electrode plate 4 puts positive active material 5 ( drawing 3 attaches 
and shows a slash for convenience) by spreading, sticking by pressure, etc., and is 
constituted by the front face of the metallic thin plate (charge collector) which makes 
band-like. 

[0014] In this case, as a metallic thin plate (charge collector), the thing of the conductive 
high construction material of aluminum, copper, etc. is used, for example, and a lithium 
manganic acid ghost and lithium cobalt oxide are used as said positive active material 5, 
for example. Furthermore, in this case, several micrometers - about dozens of 
micrometers and a width method are set to several cm - about dozens of cm, and the 
linear dimension is made into about l-10m for the thickness dimension of said metallic 



thin plate. 

[0015] And as shown in this positive- electrode electrode plate 4 also at drawing 2 , two 
or more current collection lead sections 6 are formed in this field alloy group sheet metal 
at one. these current collection lead section 6 - drawing of the positive -electrode 
electrode plate 4 - the upper part from rising wood - projecting - making ** the 
die-length direction of the positive- electrode electrode plate 4 - being intermittent (for 
example, regular intervals) - it is formed and a little large path is more nearly circular 
than the outer diameter of male screw section 2a of said mandril 2 to a part for the point 
- hole 6a is formed. 

[0016] Moreover, these current collection lead section 6 is formed so that it may become 
long, as the wire extension dimension is so short that it is located in the winding core 
side (it is left-hand side at drawing 3 ) of the spiral-like electrode 2 and goes to a 
winding periphery side (it is right-hand side at drawing 3 ). Furthermore, in this 
example, interior angle partial 6b of the root which stands in a row in the current 
collection lead section 6 from the positive -electrode electrode plate 5 is not right-angled, 
and it is formed so that it may continue in the shape of a curve (the shape of R). In 
addition, a pitch, a number, etc. of this current collection lead section 6 are set up based 
on the overall length of the electrode plate 4, the target cell engine performance, etc. 
[0017] On the other hand, said negative-electrode electrode plate puts a 
negative- electrode active material on the front face of the metallic thin plate (charge 
collector) which makes band-like [ of aluminum copper, etc. ] too, and is constituted. In 
this case, as a negative-electrode active material, it consists of a metal lithium , its alloy, 
or matter (carbon and graphite) that can carry out occlusion of the lithium ion. 
Moreover, the dimension of a metallic thin plate is made equivalent to the 
above-mentioned positive -electrode electrode plate 5. 

[0018] And two or more current collection lead sections 7 (it illustrates only to drawing 
1 ) are formed also in this negative -electrode electrode plate at one. Although these 
current collection lead section 7 is intermittently formed so that it may project caudad 
from the mar go- inferior section in drawing of a negative -electrode electrode plate, and a 
graphic display is not carried out in detail, the circular hole of a little larger path than 
the outer diameter of male screw section 2b of said mandril 2 is formed in a part for a 
point like the above-mentioned positive-electrode electrode plate 5. Moreover, the wire 
extension dimension of these current collection lead section 7 is formed so that it may 
become long, as it goes to a winding periphery side so short that it is located in the 
winding core side of the spiral-like electrode 2, and the interior angle part of the root 
which stands in a row in the current collection lead section 7 from a negative- electrode 



electrode plate is further made into the shape of a curve. 

[0019] In addition, while said separator of two sheets consists of construction material 
which both has the micropore which can pass ion including the electrolytic solutions, 
such as PP and a nonwoven fabric, and the thickness dimension is set to dozens of 
micrometers, a width method is longer than the width method of said positive -electrode 
electrode plate 5 (metallic thin plate) several mm, and the linear dimension is formed 
for a long time several cm - dozens of cm rather than the linear dimension of said 
positive -electrode electrode plate 5. 

[0020] If it is in the spiral-like electrode 3 which piled up and wound the 
positive-electrode electrode plate 4, the separator, the negative -electrode electrode plate, 
and the separator now, as shown in drawing 2 (a), it considers as the gestalt in which 
two or more current collection lead sections 6 projected from the upper bed surface part, 
and two or more current collection lead sections 7 come to project from a soffit surface 
part. 

[0021] Now, the insulating plates 8 and 9 are formed in the vertical ends surface part of 
the spiral-like electrode 3 constituted in this way, respectively. Drawing 4 is made to 
represent the insulating plate 8, it is shown in it, and these insulation plates 8 and 9 are 
constituted from insulating materials, such as plastics, such as polypropylene, and 
ceramics, by the thin disc-like one of a path almost equivalent to the spiral-like 
electrode 3. Moreover, while the feed holes 8a and 9a which are located at the core and 
said mandril 2 penetrates are formed in the plate surface, two or more circular slits 8b 
and 9b are mostly formed in the perimeter concentric circular. 

[0022] As shown in drawing 2 (a), the insulating plate 8 is formed so that the upper bed 
surface part of the spiral-like electrode 3 may be covered. At this time, the upper bed 
section (male screw section 2a) of a mandril 2 penetrates feed-hole 8a of the insulating 
plate 8, and it is located in the top -face section of the insulating plate 8, and two or more 
current collection lead sections 6 are inserted in in circular slit 8b, and are located in 
the top-face section of the insulating plate 8. 

[0023] And two or more current collection lead sections 6 located in the top-face section 
of the insulating plate 8 are summarized in the condition of having considered as the 
condition of having been stopped by the mandril 2 and having lapped with one place, by 
making round shape hole 6a at the head fit in male screw section 2a of a mandril 2, as 
shown in drawing 2 (b). In addition, it is fitted in male screw section 2a sequentially 
from the current collection lead section 6 located in an inner circumference side in this 
case. 

[0024] Furthermore, from this condition, after terminal area 10a of the conductive 



member 10 for external connection is fitted in male screw section 2a of said mandril 2, 
the nut member 11 is bound tight by male screw section 2a. Now, so to speak, the upper 
bed section of a mandril 2 achieves the function as a terminal, and two or more current 
collection lead sections 6 and a conductive member 10 are fixed to the upper bed section 
of a mandril 2 in the state of electrical installation. In addition, the other end side of a 
conductive member 10 is connected to the forward electrode terminal of a cell 1. 
[0025] On the other hand, as shown in drawing 1 , it also sets to the soffit side side of 
the spiral-like electrode 3. It is prepared so that similarly the soffit section of a mandril 
2 may penetrate [ the insulating plate 9 ] feed-hole 9a and two or more current 
collection lead sections 7 may be inserted in slit 9b. Two or more current collection lead 
sections 7 are fitted in male screw section 2b of a mandril 2, and it considers as a stop 
condition, and further, after the conductive member 12 has piled up, bolting of a nut 13 
is fixed. Said conductive member 12 is connected to the negative electrode terminal of a 
cell 1. 

[0026] In the cell 1 constituted as mentioned above, by having the spiral-like electrode 3, 
area of an electrode plate can be extremely enlarged in the limited volume, and 
large-capacity-izing and high energy consistencyization can be attained, and 
large-capacity-izing of a current path and low resistance -ization can be attained by 
having drawn the current collection lead sections 6 and 7 from the multipoint at this 
time. 

[0027] And in this example, since the mandril 2 which has insulation is formed in the 
core of the spiral-like electrode 3 and the current collection lead sections 6 and 7 were 
fixed to the stop condition at the edge of the mandril 2, so to speak, a mandril 2 can play 
a role of a terminal, and can connect easily two or more current collection lead sections 6 
and 7 to conductive members 10 and 12. In this case, since the welding itself becomes 
unnecessary unlike what welds the lead of two or more to a metal junction plate like 
before, it can prevent beforehand having an adverse effect on an insulating material 
(the insulating plates 8 and 9 and separator) with the heat in that case. 
[0028] Moreover, since it constituted so that the insulating plates 8 and 9 might be 
formed in the end-face section of the spiral-like electrode 3 and the current collection 
lead sections 6 and 7 might be connected to it by the outside surface side, it can prevent 
beforehand that the end face and the current collection lead sections 6 and 7 of the 
spiral-like electrode 3 are isolated with the insulating plates 8 and 9, the current 
collection lead sections 6 and 7 contact an antipole in an end face, and an internal short 
circuit occurs. 

[0029] In this case, since many circular slits 8b and 9b were formed in the insulating 



plates 8 and 9, the current collection lead sections 6 and 7 can be made to be able to 
draw outside on them through the slits 8b and 9b of the arbitration corresponding to 
that location, and that activity can be easily done on them. Furthermore, since the 
insulating plates 8 and 9 have regulated the deflection of the current collection lead 
sections 6 and 7, it is the thing in the root part of the current collection lead sections 6 
and 7 which can bend, as a result can prevent breakage etc. 

[0030] Furthermore, since the current collection lead sections 6 and 7 were especially 
formed in the electrode plate (charge collector) by this example at one, it is lost that an 
ununiformity arises in the thickness of an electrode plate like [ in the case of forming 
the lead of another object in an electrode plate by welding ], and the breakage on a 
separator and the abnormality deposit of an active material resulting from the 
ununiformity of thickness can be prevented beforehand. Since interior angle partial 6b 
of the root which stands in a row in the current collection lead section 6 from the 
electrode plate 5 was formed in the shape of a curve at this time, a possibility that a 
crack may occur in that part like [ in the case of having the right-angled corner, for 
example ] is lost. 

[0031] And since the wire extension dimension of the current collection lead sections 6 
and 7 was constituted from this example so greatly [ it is so small that it is located in 
the winding core side of the spiral-like electrode 3, and ] that it is located in a winding 
periphery side The wire extension of each current collection lead sections 6 and 7 should 
be corresponded to the distance to a mandril 2, the sag condition to the mandril 2 of 
each current collection lead sections 6 and 7 can be equalized, and immobilization to a 
mandril 2 can be performed now still more easily. 

[0032] Thus, the outstanding practical effectiveness that large -cap acity-izing of a 
current path and the reduction in resistance in the volume which is equipped with the 
so-called a large number book lead structure, and became possible [ connecting easily 
two or more current collection lead sections 6 and 7 to the conductive members 10 and 
12 for external connection, without using welding ], as a result was restricted can be 
attained according to this example can be acquired. 

[0033] In addition, although form round shape hole 6a in the point of the current 
collection lead section 6, this is made to fit in a mandril 2 and it was made to consider as 
the stop condition in the above-mentioned example As shown in the electrode plate 17 of 
other examples of this invention shown in drawing 5 , the part is inserted in a mandril 2 
from a periphery side, and it may be made to consider by forming U character-like 
infeed section 18a in the point of the current collection lead section 18 as a stop 
condition. 



[0034] Moreover, drawing 6 shows the insulating plate 21 concerning other examples 
from which this invention differs. This insulating plate 21 is too constituted from an 
insulating material by disc-like, is located only in the part (part by which the current 
collection lead section is drawn from the end-face section of the wound spiral-like 
electrode) in which the current collection lead section is inserted, and forms slit 21a 
beforehand. Moreover, drawing 7 shows the insulating plate 22 concerning other further 
different examples, and it forms slit 22a in the shape of a spiral, and he is trying to 
derive the current collection lead section from the location of the arbitration here. 
[0035] In addition, this invention is not limited to each above-mentioned example, and 
the following escapes and modification are possible for it. That is, various kinds of 
means, such as performing the Rika bundle which used the E ring for the connection 
(fixed means) besides the nut, although the current collection lead section and a 
conductive member were connected by binding a nut member tight in the male screw 
section of a mandril in the above-mentioned example, are idea **. Unless it has an 
adverse effect by heat at this time, welding, soldering (soldering), etc. may be used. 
[0036] Moreover, the current collection lead section of what [ not only ] forms the 
current collection lead section in one but another object may be welded to an electrode 
plate, or you may not solder, and if it is the case where the problem of the ununiformity 
of thickness is not thought so much as important, it will become easy [ a fabrication of 
an electrode plate ] comparatively [ the direction of the approach of welding the current 
collection lead section of an exception object rather ]. Furthermore, it can carry out by 
changing variously about construction material, dimensions, etc., such as an electrode 
plate (charge collector), and a forward and negative active material, a separator. 
[0037] 

[Effect of the Invention] According to the cell of claim 1 of this invention, it is fixed to 
the mandril which is arranged at the core of a spiral-like electrode and plays a role of a 
terminal so to speak, and two or more current collection lead sections drawn by shaft 
orientations in the end-face section of a spiral-like electrode are connected to a 
conductive member. Therefore, the outstanding practical effectiveness that 
large-capacityizing of a current path and the reduction in resistance in the volume 
which is equipped with the so-called a large number book lead structure, and became 
possible [ connecting easily two or more current collection lead sections to the 
conductive member for external connection, without using welding ], as a result was 
restricted can be attained can be acquired. 

[0038] In this case, if the insulating plate which has the slit by which the current 
collection lead section is inserted in the end-face part of a spiral-like electrode is 



prepared in the penetration condition of a mandril (cell of claim 2), since a part for the 
head flank of the current collection lead section and the end face of a spiral-like 
electrode will be isolated with an insulating plate, it can prevent beforehand that 
contact an antipole and an internal short circuit occurs. Plurality may be formed in the 
shape of radii (cell of claim 3), or you may make it form the slit of an insulating plate in 
the shape of a spiral (cell of claim 4), and all can make the current collection lead section 
draw easily at this time. 

[0039] And if the current collection lead section is formed in an electrode plate at one 
(cell of claim 5), unlike the case where it welds to an electrode plate by using the current 
collection lead section as another object, it is lost that the thickness of an electrode plate 
becomes uneven, and the breakage on a separator and the abnormality deposit of an 
active material resulting from the ununiformity of thickness can be prevented 
beforehand. Into the part which stands in a row in the current collection lead section 
from an electrode plate at this time, if there is a possibility that a crack may occur in 
that part when it has the right-angled corner, but this part is constituted so that the 
shape of a curve may be made (cell of claim 6), such crack initiation can be prevented 
beforehand, for example. 

[0040] Furthermore, are so small that the wire extension dimension of the current 
collection lead section is located in the winding core side of a spiral-like electrode. When 
constituted so greatly that it is located in a winding periphery side (cell of claim 7), the 
wire extension of each current collection lead section should be corresponded to the 
distance to a mandril. The sag condition to the mandril of each current collection lead 
section can be equalized, and immobilization to a mandril can be performed now still 
more easily. 

[Brief Description of the Drawings] 

[Drawing l] One example of this invention is shown and it is drawing .of longitudinal 
section inside a cell. 

[Drawing 2] The perspective view in which it is shown like [ a part of ] the erector of a 
cell 

[Drawing 3] The top view of a positive- electrode electrode plate 
[Drawing 4] The top view of an insulating plate 

[Drawing 5] The top view of the important section of the electrode plate in which other 
examples of this invention are shown 

[Drawing 6] The top view of the insulating plate in which other different examples are 
shown 

[Drawing 7] Furthermore, the top view of the insulating plate in which other different 



examples are shown 
[Description of Notations] 

the inside of a drawing, and 1 - a cell and 2 - a mandril and 3 - a spiral-like electrode, 
and 4 and 17 - an electrode plate and 5 - an insulating plate, and 8b, 9b, 21a and 22a 
show ten, and, as for the current collection lead section and 6a, in an active material, 
and 6, 7 and 18, a slit and 12 show a conductive member, as for a circular hole, and 8, 9, 
21 and 22. 
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[0 0 0 4] Lfr Lfctf-S. ±IBLfc*R*y- ftfBt 
Soft, 

[0005] *-CT\ *©raa^i*»3{-rs*S6i: L 

T. HfcHS 5 7 - 1 4 0 2^SBfCl±. X/«7;H*a 

20 fm&Jsaf*>m&iiz&ijSi2tircFimvix u -y h *ii lt 
[0006] suiHy — Riv -jsfcjsstcfcym 

[0 0 0 7] *&Bf}lt±&mfg&1&&-Ttttltci><D 

-c, -€-©gw«v ^t)i*s^a*y-K^3g*«iji5t, 

[00 08] 
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[0009] c<d«-&. T.iu^nwmmnsm&ft 

•pass i$&smi<Dms> . cot*. $ftt§7u-h© 
3©sm» . sstsiv xiU3i\smz.mm?z>&o\z. 10 

[0 0 10] *LT. ««U-K»*» TOKtC-ttt:: 
JrUJ&mMT'S* 

[00 11] 20 

T» @1«:UL04*#EHL^SiM^r^. lilt 

t% coram* «%fjrnmx*tt-rRiOTLa:u4-— 

[0 0 12] MEi&M 2tt. fl|*tf#yypei/>»(!) 
77X?y**4Z73??;i«a>tt*tiA&5* fSO 30 
*l»ttfc«ififcS ft. S5IBX/ \*-f 3 S±TW 

©o>» 2 0>±THmBK£> x/ W 3 
la) r«gP» J: U fe^p*&'Mcfl*jft&h.Tl*« <fc«lc. fiS 
teCtf?ft$*ft/i:&fcL:g&2 a, 2 b £&hTV«. 
[0 0 13] l9IBX/'C-f5/l/tteffi3ttv JEMHE4 

(H3#h) v -tr/tu-*. gaist, -b/fu-^t 

HtcX/<>r^;Uttlc#|2lLT^*tlTt^. £©3-5 
IE*S«ISffi4tt. 03lc^-r«t3IC 40 

« mam emc mmswss m3-&tma± 

[0014] cron^v &mmts. mnm t^zit. 
tfimi^etu s/-c. iuiBjE@a%iK5iLrii. 

liifc/ti m~a+Ai mSJgv ttttSifiB c mH0t+ c mig 
gar^Stt 1 ~ 1 0 meg<!:*tlTU5o 50 
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[00 1 5] -?-LT, COiE@Bg4g4lc»i. 02tC%, 

mt * 3 ie» «ia*tDmm y - fw 6*>\ c cdi§^£ji 

tts iEffiSS464(DST*±liffiB6^e±*lcggai-r^J:3 
KLT» jEffiSffiK40S*35riaic:iaft» (ftl*.l*«H 
Pi) KJ&Si-ftTfcy. *<D$fcSgS«*fcl±. 1512/0^2 
(D&fe Ug? 2 a <0tt3«fc 'J l^©Rfm 6atf 

[00 16] Zfc. C*l6*Sy-Kffl6ttv -€-05ggai 
S#^9U^ X/t<5/U#«&2©#|2]*»i>fl!l (03T* 
£<RD (CtiHr««<if5S<. «B»Mfli (@3T-:&fl!D 

3&5f*IB<Dl*3*Sgl5#6 btf. ttft?tttt<ttttK (R 
[0 0 17] -73. luIBft@m@fil±. ^ttUT'/l/S- 

MffiSfasi LTtt, sjiy^^xtt*©^. s« 
tM±y^^A-f *>&rm Li§«!iaa (*-jj?>-$>^ 

±iBiE8imffite 5 <!: m^i * JiTV*. 

[0 0 18] *LT. CCOftffiSffi«tCt,v 
«y-KW7 (E11ICO*0^) 3tP— fttEK^etVTU 
«. Ch6«'J-K»7lt affi^®E<D@T*TiBlgP 
fi v 6T^ggtB-rs«fe5tcSI»W^I8ft6*lTfcys 0 
LO^fiUftt^ ±IBlE@fI®K strait::. ^ 
gp»ic. iufB'i>^2 OSIte Lgp 2 b ©fl-S J: y •^■¥>bt* 
USOP3JB?L*^fig**lTU5o Sfc» Ctl6JR«y- 
KSJ7CD5gaiM*^a«s X/W^;U««ai2<D#|H]* 
'DMtctUir « li t*S < WMJifllcfT < left-? TS < 
*^J:5tcjg^**i. T*-6K. M@mffie6 N 6ffi«y- 
KSS7tu3l3S:S««l©rtftSP»fi«ft!Btti:*nTU*. 

[00 1 9] iJIB2tfe©-b/tU-^l±. ftfCPP 

"H^S6«tytamm^<. s«TmttMiBiEmatE5 
a. 

[0 0 2 0] CtllCTs IE@^@fi4, -b/<U-«,.ft 
/Utt®@3icSoT»i. 02 (a) icmtZSlC. *<D 
£tu T«B®^6tt«a*<D^ay-KgP7*i« 

[00 2 1] ZCDZ^lZtm&XtcX/U^lW 
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h8, 9ti, <KUyPfcTU>^<D^X^y5'-¥>-fe^5 

tc^aiKORaittX U -y h 8 b , 9 b 6WfiK*tlTt> 

[0 0 2 2] SSIi7U-h8t±v 02 (a) Izmt&o 

fSttSn^o /D4S 2<D±lgSP (Sitei:gP2 

a) &tm7l>-b80>'Pfo1L8 a^SjiLTSfeii^U 
- h 8 ©±Eg?U:tfcS;3r*u Sfc. «St*©ft^U - K 
SP 6 1\ >Jyh8b ^JfilS-nT^^U- h 

8(D±ffigPtCttS*tl«o 

[0 0 2 3] -f-LTv ffilg^U-h8©±Sa5(CiSM* 

nfcffla*©«au-KgP6tt v 02 (b) icvkT*? 

lz. ZrtofifiEOPi&IL 6 a £n>& 2 ©ffifc L:g? 2 a 

flflX-fcT (*3JHffltCffiMT5«^'J - K8S6 eiUlCffife u 
8P2afc&*$7r*l3. 
[0 0 2 4] C<Dt*gg;^S* MI&D*? 2 ODStte 

USP2 a Kfl.gW8ggfli<Z«roa5# 1 0<D4£?g|5 10atf 

#5*1*= C tiler. /CM$2CD±ffigPA^^lf^- = ^- 

[0 0 2 5] —Sr. 0 1 icm?J:ote. Z/t-f 
ffi3©T«®ffllfc*J^T*., IrHsSIC LTv J&liTV-h 
9 *V /Ctff 2 ©T48SP#«f>/&?l 9 a L«gfc*:(0ft 
my- KS57#*y v h 9 btcJS5I;5Ma*J:5U:i&tt5 

tu m&<z>mn u - ks? 7 2 ©site ug& 2 b iz 
mm-$tiTm±tmf$n. ssk, simg&wi 2#m 

teetifcttSST^-y h 1 3 ©ISftWc^y 0^**15 <fc 
[0 0 2 6] ±&<0£olZ&tfiitircm7&-\ Kfc^T 

tts x/w^/i/«afii3«wr5c<ttcj:y. mztitc 

*gg<b* Sx^/u^-ffigfbfcEiscttfT-^v 
$fcC©<t#. ««U-K»6, 7£#£fr5»ii}Lfc 

c £lc J: y % msijKto^sa^bifig^b^gls c <hff 

[0 0 2 7] *LT\ *JfcftM-?li« X/t<<7fl/:K*fl 
3 <3 ^/E>fCj®gtt*^-r S/D^ 2 *RW\ *-<D»i>l$ 2 <D 
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Lfc©T\ /i>#2^tetf^- = ^-;l/iLT<DSiiJ^m 
0, 1 2 Icg^f^ £ ct ~C'$ £>„ C<Di§-g\ eej|505J: 

tc<fcy$SMS# (J£l§:7U-h8, 9-^-feyCU-*) leg 

[0 0 2 8] $fc. X/W^;Uttmffi3<DSSgPlC, & 
10 ST7V-K8, 9«»t,m>;-K»6. 7©«gS« 

S3©«giai«sy-KS6. 7t««j&^ru-K8, 

[0 0 2 9] Sfe!!iru-h8, 9lC. 

RIDttX Uyh8b, 9b SJBfig-T* «fc 3 K LfcOT?, 
'J - PV 6 , 7 *^-©ffiHtC»/S Lfcff y y 
h8b, 9b«ilLT^HB0tc«?aj*-li-5S:<»:A , «T**v 

it. tmy\s- h 8 , 9 tfsm y - kw 6 . 7 ©fcte* 

[0030] ^c*nfigetjT*ti, msy-Fgp 
sy#<7> y - K^ssteic-pg&K * y ta^««-&© 

[0031] LA x t»s *Hfifi«lT?tt. ffi^y- KSP6, 
7©ggajg?sfS« v XK'T5;Utt«ffi3<D#lll*n>fi!l 

<^L/cODT t v &*my-Kgi56. 7©^ajfi*^l> 
»2SZ»<D^iStcWiSLfct><Di-r«e:<!:fi«T*#v 
40 By-K»6, 7<D#i>«2*T0DfcS3iftt^A^-ft* 
tu 'D^2^©@^3l*J:y— if^(cff5Ct*«T 

[0 0 3 2] Clcoj:dft*IISSCiK<fc*Hf. Lvbtf>S£ 
S*y-K^jg^ii^.«t©lr:2BoT. j^^ffl^-ftc 

«a*o«s y - m 6 . 7 ttfttmmmommms 1 
0, 1 2iz®mcmm?2>z:t&Bm£%:v. wett 

50 [ 0 0 3 3 ] fS. ±flBHffi«<JT'l±. ft* U - KSP 6 ©$t 
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o>$mm<D'mw3ii 7ULmra^^ mu— rati 8 

<D5fc4£g&U: U 5=*W>m*gS 1 8 a ^fSTS C <h lc<fc 

[0 0 3 4] Sfc, 06tt, *3gSE<*>M&£fte©§lfi60IJ 
iC&Ztmf \y- h 2 1 «3iLTV«. COi&g^U- 

y-Ktt*fflKI&h.«tfa' (#0*tif c 7./t-<5/l/«« 

ffiH LTs U y h 2 1 a €Jgj&T« <fcd K Lfct 

©■pass. S7ti. zsicmtuzmom&mim 

2 2a£X/M'^;l/ttKJgfiEU *-<DffiKD{SSfrS« 
By- KgP*Saj-r«<fc5lcLTl'>5 0 

[0035] ^-©fa. *fgi?3te±iBLfc&iy60yfc{®^ 

v hfitt**tt#W-*c:£(cJ:y«By- KgUS^ttgp 
ttx y hfcWtet E y >?&ei*fc y Ltbtt-o tc 

[0036] sfc. wstmcmmv— Fsiz—tMcmm 

5ttttLfcy-r5 i fc©Z ! J&oT i &&<* B*©3Fi&— O 

fWtt««M44*. *stcv mmm mmm -^ie 

[0037] 

[fSU§<D$bJg] *S£^©ii#^1 Jcfttf, 
3iEKo*Sa^b<^:fiffit^:^b*0«^:<^:6 , «T?*S < i:^^?S 

[0 0 3 8] X/\°<^/Utt^«ICDffi®gP» 
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v FTOR(c«aRflMHBJ8LTfc£< (W3&E3© 

10 Slc«tfj£--&«C 

[0 0 3 9] *«y-K»€* BffiEfc-WC 

LTBffisicsHrrsii^g&y. 

m®RA^««y-KgPtca3S: 

[0040] s-etctiv m«y-K8P©^aig5-Tj-s6 
jg7<7>S7fi) . §«my-Fgi5©§gai^*^D4«*-ro 

raoftmftsttg] 

[01] *#§HI§CD— mmm*7iiT*,<DT\ mjftODfggP© 
30 $S»r@D 

[@2] m7&(om±Lxm(D—^^tmmm 

[03] iE*£B@£<7)3FM0 
[04] $6i^rU- h(D 3 F®0 

[05] *f$w<Dte<DmMm&7jkTmm&(Dm&<D s ?m 
0 

[06] g£ 5fft©HfifieO«^-ril63g7 L — F- ©1FE0 
[07] E^S^Sf6©llfigfiilJ*^-rite^rU-KDJF 

[^#<DIM^] 

40 0®(fv H±m?fi. 2tt/[>« v SttX/^^;!/*?*®. 

4, 1 7fimSK5v 5(iS%H. 6, 7, I8f«6gy 
-KSR 6at±RJB?U 8, 9, 2 1, 2 2(i|6i7U 
-K 8b, 9b, 2 1a, 2 2aliX'j7K 10, 

i 2ti»ma5«*^-r. 
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